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1
HIGH DENSITY ENERGETIC MATERIALS

CROSS REFERENCE TO RELATED
APPLICATIONS

This is a continuation-in-part of copending applict-
aion Ser. No. 07/553,835, filed on Jul. 18, 1990 and now
abandoned. '

BACKGROUND OF THE INVENTION

This invention relates to explosives and more particu-
larly high energy organic explosives.

The synthesis of 2-fluoro-2.2-dinitroethylchlorofor-
mate, (NO,):FCCH:0C(0)C), for use as an intermedi-
ate in preparation of energetic compounds was reported
by J. P. Senet and C. Ucciani in a French patent (Fr.
Demande 2,337,228; May 6, 1977). A limitation of 2-
fluoro-2,2-dinitroethyichloroformate is that energetic
derivatives from this intermediate do not generally have
unusually high densities or oxidant balances. For ener-
getic materials, density is a critical property since the
performance of the material is proportional to the
square of its density. The oxidant balance of an ener-
getic material is also an important property since ener-
getic plasticizers and explosives with high oxidant bal-
ance are preferable for use in explosive formulations
(essentially all explosive formulations are fuel rich and
extra oxidant will produce additional energy).

" Therefore it would be desirable 10 provide new ex-
plosives having higher densities and energies and also
higher oxidant balances.

SUMMARY OF THE INVENTION

Accordingly, an object of this invention to provide
new explosives.

Another object of this invention is 10 provide new
high density, energetic explosives.

A further object of this invention is to provide new
high energy explosives having high oxidant balances.

These and other objectives of this invention are ac-
complished by providing compounds of the formula

SF_&N=?'—R;
R2

wherein R; is —OCH:CH,C(NO3);, —OCH:C-
(NO;):CH;, —OCH-C(NO»y);, —OCH,CF(NO;)2,
—QCH:CF3(NO»). or —OCH:CF:. and wherein R 1s
—OCH;CH:C(NO)3, —OCH;CF2(NO»),
—0OCH:CF3(NO3), —~OCH>CFi. —NH;,, —~NHCH:C-
H>ONO3, or —N(NQO)CH>CH,ONO3;, and wherein
R; and R; may be the same or different.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Energetic compounds of the formula

sr:sx:cl‘—m itk

K:
are prepared by reacting pentafluorosulfanyidichloroi-
mine. SFsN=CC]-. with an alcoho! R1H in a 1:] molar
rano in the presence of a base. such as pyndine. to pro-

duce a2 compound of the formula
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5F5N=<l:—-n, an

Ci

and then reacting the compound (1I) with a compound
of the formula R;H in a 1:1 molar ration. in the presence
of a base (e.g., pyridine) when R:H is an alcohol, to
produce the compound

SF5N=?—R1 M

R2

wherein Rj is preferably —OCH;CH,C(NO;)s.
—OQCH;C(NO;)2CH3;, —OCH:C(NOa1)3, —OCH,CF-
(NO3)2, —OCH1CF3(NO3), or —OCH:CF3, and Rais
preferably —OCH;CH,;C(NOQ;);, —OCH,CF(NO:):,
—OCH:CF2(NO;), —OCH:CF3, —NH:. —NHCHa)C-
HsONO3, or —N(NO2)CH2CH>ONO:. Of these
groups —OCH;C(NO;)3; and —OCH,C(NO;);CH; are
less preferred because care must be taken to avoid
deformylation under basic reaction conditions. The
groups OCH,CF; , and —OCH;CF3(NQ;) are less
preferred because of their low explosive content.
Therefore R is more preferably —OCH;CH2C(NO3):
or —OCH;CF(NO;);. R is most preferably
—OCH2CF(NO3); because this group combines supe-
rior stability with excellent explosive content. Similarly,
Ry is more preferably —OCH:CH:C(NO:);,
—QOCH;CF(NO3)2, —NHj;. —NHCH:CH,;ONOa:. or
—N(NO:2)CH2CH2ONO;. Ra2 is still more preferably
—CH2CH2C(NO;)3, —NHj;, —NHCH:>CH,0NO;, or
N(NO;)CH2CH;0NO:..

All of the compounds ir. this invention are useful as
energetic ingredients for explosives or propellants
However, some of the compounds will find use as high-
melting solid ingredients whereas other wiil be useful as
low melting energetic plasticizers. When R;=R: the
melting point generally will be higher than when
Ri=R:. Likewise, —NNO: groups tend 1o raise the
melting points of these compounds. For example.

SF«<N=C=—0CHA:CF(NO3:3;
|
NHCH-CH-ONO-

has a melting point of 4° C. (see Example £) whereas

SFN=C=—=OCH:CF(NO2):
N(NO;)CH;CH2ONO>

has a melting point of 76°-77° C. (see Example 6). Using
mixtures of compounds will also depress the melting
point.

A prior art method of preparing the starting material
pentafluorosulfanyldichloroimine, SFsN=CCl:, 1s
presented after the exampies.

In the first siep of the synthesis. each moie of penta-
fluorosulfanyldichloroimine is reacted with one mole of
an energetic alcohol which is preferably 3.3.3-trinitro-
propanol. 2.2-dinitropropanol.  2.2.2-trinitroethanol.
2-fluore-2.2-dinitroethanol. 2.2Z-difluore-2-nitroethanol.
2.2.2-trifluoroethanol. or mixtures thereof. More pre-
ferred energetic alcohols are 3.3.3-tnmitropropanol.
2-fluoro-2.2-dinitroethanol. or mixture thereof. wih
2-fluoro-2.2-dinitroethano] being sull more preferred
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The product of the reaction will preferably be 3,3.3-
trinitropropylchloroformate, pentafluorosulfanylimine
[SFsN=C(C])OCH:CH2C(NOy)3); 2.2-dinitropropyl-
chloroformate, pentafluorosuifanylimine
[SFsN=C(C)OCH;C(NO;);CHa}; 2,2.2-trinitroethyl-

chloroformate, pentafluorosulfanylimine
[SFsN=C(C)OCH,C(NO7);};  2-fluoro-2,2-dinitroe-
thyichloroformate, pentafluorosulfanylimine
[SFsN=C(CI)OCH:CF(NO2);}; 2,2-difluoro-2-nitroe-
thylchloroformate, pentafluorosulfanylimine
[SFsN=C(CHOCH;CF2(NO2)};  2,2,2-trifluoroethyl-
chloroformate, pentafluorosulfanylimine

[SFsN—=C(CI)OCH,CF3}; or mixtures thereof. More
preferably the product will be 3,3,3-trinitropropyl-
chloroformate, pentafluorosulfanylimine; 2-fluoro-2,2-
dinitroethylchloroformate, pentafluorosulfanylimine;
or mixtures thereof. Most preferably the product will be
2-fluoro-2,2-dinitroethyichioroformate, pentafluorosul-
fanylimine. This first reaction is run at Jow temperature
preferably from about 0° C. to about 10° C., and more
preferably from 0° C. 1o 5° C. This reaction is run in the
presence of a base such as pyridine, with pyridine being
most preferred. The reaction is run in a suitable inert
solvent such as a halohydrocarbon, preferably chloro-
form. dichloromethane, 1,1-dichloroethane, 1,2-
dichloroethane, 1,1,1-trichloroethane, 1,1,2-trichloroe-
thane, or mixture thereof, with dichloromethane being
most preferred. Example 1 illustrates the preferred con-
ditions for this first reaction step.

In the second reaction step, the pentafluorosulfanyl-
chloroimine compound produced in the first reaction
step is reacted with 2 compound which is 3,3,3-trinitro-
propanol, HOCH2CH:C(NO3)3; 2-fluoro-2,2-dinitroe-
thanol, HOCH;CF(NO;)2; 2,2-fluoro-2-nitroethanol,
HOCHACF3s(NO3); 2,2.2-trifluoroethanol, HOCH;,CF3:

20
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ammonia, NHj;; ethanolamine, HOCH,CH,NH:. or -

mixtures thereof. When ammonia or ethanolamine is
reacted with the pentafluorosulfanyichloroimine com-
pound no additional base is needed (see Example 3 and
4). However, for the remaining compounds the reaction
is run in the presence of a base such as pyridine (see
Example 2). For all of the compounds the reaction is
preferably run at a temperature of from about 0° C. to
10° C. or more preferably from 0° C. 10 5° C. The reac-
tion is preferably run in a suitable inert soivent such as
a halohydrocarbon, preferably chloreform, dichloro-
methane, 1,1-dichloroethane, 1,2-dichloroethane, 1,1.1-
trichloroethane, 1,1,2-trichloroethane, or mixtures
thereof, and most preferable dichloromethane.

Note that when ethanolamine is used in this second
reaction step, a 2-hydroxvethyl containing carbamate is
produced

SFsN=C(R})
NHCH:CH,;0H

To increase the energy of this compound the
~—NHCH2CH>OH group is nitrated to form a
~NHCH>CH,ONO; group. Conditions for this nitra-
tion are illustrated by example 5. An even more ener-
getic compound is formed by nitrating the
—NHCH:CHONQ: group under more sever condi-
tions to produce a —N{NO:)CH:CH20ONO; group.
Suitable conditions for this nitration are illustrated by
exampie 6.

Compounds produced by the process inciude
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SFsN=—=C[{OCH;CH;C(NO?)3]2.
SFsN=C[OCH,CH,C(NO,)3]{OCH,C(NO2)CHa].
SFsN=C[OCH:CH,C(NO:)3]{OCH.CF(NO2):}.
SFsN=C[OCH,CH,C(NO2);]OCH:CF1(NO:)).
SFsN=C[OCHCH,C(NO;)3;)(OCH:CF3).
SFsN=C[OCH;CH2C(NQO:):)(NH3),
SFsN=C[OCH,CH,C(NO;);}(NHCH2CH;ONO2),
SFsN=C[OCH;CH;C(NO;);}IN(NOz)CH:C-

H,ONO;j,
SFsN=C[OCH>C(NO3):CH3][OCH;CF(NO)2},
SFsN=C[OCH2C(NO3);CH3}[OCH;CF(NO3)],
SFsN=C[OCH:C(NO;)>CH1}(OCH,CF3),
SFsN=C[OCH2C(NO2),CH3}(NH3),
SFsN=C[OCH;C(NO0,);CH;3;}J(NHCH;CH,;ONO2),
SFsN=C[OCH,;C(NO:)>CH;)[N(NO;)CH2C-

HyONO3),
SFsN=C[OCH,C(NO2);][OCH,CH,C(NO)3],
SFsN=C[OCH,C(NO2)3)[OCH,CF(NO3):}.
SFsN=C[OCH,C(NO)3]JOCH:CF2(NOy)},
SFsN=C[OCH,C(NO;)3:}(OCH,CF3),
SFsN=C[OCH;C(NO;);}(NHz),
SFsN=C[OCHC(NO2)3:)(NHCH,CH,;0ONO3),
SFsN=C[OCH;C(NO;)3}[N(NO;)CH,CH;ONO»};
SFsN=C[OCH,;CF(NO2)1],
SFsN=C[OCH;CF(NO2):}JOCH,CF3(NO2)},
SFsN=C[OCH;CF(NO1):J(OCH:CF>),
SFsN=C[{OCH;CF(NO:):}(NH2),
SFsN=C[OCH,CF(NO2):}(NHCH,;CH.ONO3),
SFsN=C[OCH;CF(NO;);][N(NOz)CH,CHsONO:],
SFsN=C[OCH,CF1(NO2)),
SFsN=C[OCH:CF2(NO2)J(OCH:CF3),
SFsN=C[OCHCF(NO;)}(NH)),
SFsN=C[{OCH2CF2(NO)J(NHCH2CH20NO3),
SFsN=C[OCH:CF2(NO2)][N(NO;)CH,CH;ONO>],
SFsN=C(OCH,CF3),,

SFsN=C(OCH;CF3)(NH2).
SFsN=C(OCH:CF3;)(NHCH;CH,0NO3;),
SF<N=C(OCH:CF;3)[N(NO7;)CH:CH>0ONO:).

The pentafluorosulfanylimine chloroformates, car-
bonates, and carbamates of this invention differ from
conventional chloroformates, carbonates, and carba-
mates in that they coniain a pentafluorosulfanylimine
group,

NSFs
]
—C—

rather than a carbonyl group,

o]
i
—C—.

As illustrated by Table 1, the pentafluorofanylimine
group provides energetic compounds having greater
densities and higher oxidant balances than the corre-
sponding carbonyl compounds. The greater the density,
the more energeuic the expiosive. Higher oxidant bal-
ances mean that less oxidizer matenal 1s required.

TABLE 1|
[INO~1FCCH-OIWRIC = X
Oxidant Balance.

Densiy g cod OBy
R X =NSF: X =0 X =NSF« X =0
OCH>CH2CINO:: 1.73¢ i rLs 286 HE
NH- 1810 160 hETY 0.0:

1.852
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TABLE !-continued

[(NO1FCCH.O)RIC = X
Oaidant Balance,
OBy

Densitv (g/cc)

R X=NSF: X=0 X =NSF: X=0

NH(CH2);0N0; 1.78¢ 1.53¢ 1.70 0.00
1.74¢

NNO,(CH1);0NO; 1.98d 1.799 2.62 1.51

“caiculated densiy. -

bexperimental liquid density a1 30° C.
‘expenmental liquid density at 25° C.
‘:xpenmmul cryswal density (x-ray).

The calculated densities in Table 1 were calculated
according to a method taught by Cichra, D. A., Holden,

5

J. R. and Dickinson, C., “Estimation of Normal Densi- !5

ties of Explosive Compounds from Empirical Atomic
Volumes,” NSWC TR 79-273, February, 1980, Naval
Surface Weapons Center, Silver Spring, Md.

The oxidant balance (OBjoo) was calculated by the

method taught by M. J. Kamlet and H. G. Adolph, 20

Proceedings of Seventh Symposium (International) on
Detonation, June 16-19, 1981, Annapolis, Md., page 85.
Oxidant balance (OBjoo) is defined as the number of
equivalents of oxidant per 100 grams of explosive above
the amount required to burn all hydrogen to H20 and
HF and all carbon to CO and is represented by the
equation,

- 10002n0 + nf — nyg — 2nc — 2nCOO)

Ok molecular weight

where no, nf, ng, and ncrepresent the number of atoms
of the respective elements in the molecule, and ncoo is
the number of carboxy groups. Sulfur is considered
equivalent to oxygen since S gives the equivalent oxida-
tion products of COS and HaS.

Conventional plastic bonded explosives may be im-
proved by incorporating an energetic plasticizer which
s SFsN==C[OCH:CH>C(NO,)3][OCH:CF(NO2)2],
SFsN=C[NH;}{OCH,CF(NO2)],
SFsN=C[NHCH,CH,0ONO;][OCH,CF(NO3):].  or
mixtures  thereof. SFsN=C[OCH:CH:C(NO3)s.
JIOCHCF(NO;);] and SFsN=C[NHCH,CH:0NO;}-
[OCH;CF(NO3)1] are preferred as piasticizers because
they are liquids at room  temperature.
SFsN=—=C[OCH,;CH;C(NQO;);}JJOCH.CF(NO;):] is the
most preferred plasticizer because of its low meling
point, high energy content, and high stability.

The general nature of the invention having been set
forth, the following examples are presented as specific
illustrations thereof. It will be understood that the in-
vention is not limited to these specific examples, but is
susceptible to various modifications that will be recog-
nized by one of ordinary skilled in the art.

EXAMPLE 1

2-Fluoro-2.2-dinitroethyichloroformate,

fluorosulfanylimine

A solution of 2.85 g (0.013 mole) of pentafluorosul-
fanyldichloroimine and 2.2 g (0.014 mole) of 2-fluoro-
2.2-dinitroethanol in 10 ml of dichloromethane was
stirred in an ice bath during the dropwise addition of 1.0
g (0.0125 moie) of pyridine in 8 mi of dichloromethane
over 15 minutes. The reaction solution was stirred at 0°
C. for 40 minutes before dilute hvdrochloric acid was
added after which the dichloromethane solution was
separated and dried over sodium sulfate. The volatiles
were removed 10 give 4.2 g of liquid which was chro-

penta-
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6

matographed on Silica gel 40 using dichloromethane-
hexanes (50/50) as eluent to give 3.6 g (84%) of pure
2-fluro-2.2-dinitroethylchloroformate, pentafluorosul-
fanylimine as a liquid; 'H-NMR (CDClz): 5.46 (d): IR
(film): 1665 (C==N), 1610 (NO;), 880-790 (SFs) cm—1.
Anal Caled. for C3HaCIF¢N10sS: C. 10.55; H, 0.5%; F,
33.37; N, 12.30; S, 9.39. Found: C, 10.58; H, 0.64; F,
33.27; N, 12.41; S, 10.05.

EXAMPLE 2

(2-Fluoro-2,2-dinitroethy])(3,3.3-trinitropropyl)carbon-

ate, pentafluorosulfanylimine

To a solution of 0.7 g (0.002 mole) of 2-fluoro-2.2-
dinitroethylchloroformate,  pentafluorosuifanylimine
and 0.65 g (0.0033 mole) 3,3,3-trinitropropanol in 7 ml
of dichloromethane stirred at 0° C. was added 0.17 g
(0.0022 mole) of pyridine in 2 ml of dichloromethane.
The reaction solution was stored in a refrigerator at
approximately 3° C. for 44 hours before dilute hvdro-
chloric acid was added. The dichloromethane solution
was separated and dried over sodium sulfate before the
volatiles were removed to give 1.2 g of oil. Chromatog-
raphy on Silica gel 40 using dichloromethane-hexanes
(50/50) as eluent gave 0.6 g (60%) of pure (2-fluoro-2,2-
dinitroethyl)(3,3,3-trinitropropyl) carbonate, penta-
fluorosulfanylimine which was stirred under very cold
hexanes 10 give solid (2-fluoro-2.2-dinitroethyl)(3,3,3-
trinitropropyl) carbonate, pentafluorosulfanylimine (mp
2° C.); TH-NMR (CDCls): 3.66 (1, 2 H); 4.83 (1, 2 H);
5.38 (d, 2 H); IR (film): 1680 (C=N). 1610 (NO2):
870-790  (SFs)em=-!.  Anal Calculated for
CeHeFeNe012S: C, 14:41; H, 1.21; F, 22.79: N. 16.80; S,
6.41. Found: C, 14.33; H, 1.27; F, 22.87; N, 16.72: S,
6.63.

EXAMPLE 3

2-Fluoro-2,2-dinitroethyl carbamate. pentafluorosul-

fanylimine

A solution of 2.0 g (0.0058 mole) of 2-fluoro-2.2-dini-
troethvichloroformate, pentafluorosulfanylimine in 8
ml of dichloromethane stirred at 0° C. was carefully
exposed 10 ammonia gas for approximately 3 hours until
thin-layer chromatographic (TLC) analysis indicated
that no 2-fluoro-2.2-dinitroethylchloroformate, penta.
fluorosulfanylimine remained. The reaction mixture
was extracted with 2 X 20 ml of water before the dichlo-
romethane solution was dried over sodium sulfate and
the volatiles were removed to give 1.90 g of oil. Chro-

matography on Silica gel. 60 gave 1.84 g (98%) of 2-
fluoro- 2,2-dinitroethyl carbamate, pentafluorosul-

fanylimine mp 28.5°-30° C.; 'H-NMR (CDCls): 5.33
(d); 5.58 (broad, NH3); IR (film): 3670, 3455 (NHaj),
1690 (C=N); 1610 (NO3), 900-800 (SF<)cm—!. Anal.
Calculated for CaHaFeN4O<S: C, 11.18; H. 1.25; F,
35.39; N, 17.39; S, 9.95. Found: C, 11.06; H, 1.18; F,
35.71; N, 17.57; S, 9.77.

The liquid density of 2-fluoro-2.2-dinitiroethy} carba-
mate, pentafluorosulfanyiimine at 30° C. was measured
via a pycnometer and found to be 1.§] g/cc.

EXAMPLE 4

N-(2-hydroxyethy])-2-fluoro-2.2-dinitroethyl
mate, pentafluorosulfanyiimine
To a solunon of 0.7 g (0.002 mole) of 2-fluoro-2.2-
dinitrochloroformate. pentafivorosulfanyiimine in & mi
of dichloromethane stirred at 0° C. was added 0.2% ¢
(0.004 mole) of ethanolamine in 5 mi of dichlorometh-

carba-
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through a Jow temperature still (still head cooled to
—60° since SFsCl freezes at —64°). The colorless
fraction distilling at —23° to —21° (lit. 4 reports
—21°) amounted to 125 g.; . . . indicated the distil-
jate contained at least 95% SFsCl.

The conversation was about 75% . . . Tullock et al.
then teach the synthesis of SFsN=CCl,.

Addition of SFsCl to CN-Containing Compounds.
-All of the ultraviolet-light catalyzed reactions
were carried out in a similar manner. The reactor,
either a 12- or 22-1. Pyrex flask was provided with
a quartz well, 1.5 in. in diameter and 16 in. deep,
which extended from the neck into the center of
the flask. A low-pressure mercury vapor resonance
lamp, in the form of a tightly wound 10-in quartz
spiral, 6 mm. in diameter, which was inserted into
the well, was the ultraviolet light source. The lamp
was powder by a 5000 v., 60-milliamp transformer.
The reactor flask was evacuated behind a protec-
tive shield and the gaseous reactants were added in
sufficient quantities so that their initial pressure
ranged from 600 to 730 mm. pressure. Since the
products were liquids, the extent of the reaction
could be estimated by the decrease in pressure as
reaction proceeded. When reaction stopped or
slowed considerably, the reactants were removed
and were purified by distillation either through a
packed, low-temperature column or a spinning-
band column.

A. Preparation of SFsN=CCl,. A 12-1., round-bot-
tomed flask containing cyanogen chloride (14 g.,
0.23 mole) and SFsCl (37 g., 0.23 mole) was irradi-
ated for 6.5 hr., after which the contents were
transformed to a liquid nitrogen cooled. evacuated
trap and then allowed to warm up gradually to
room temperature. The liquid from two such ex-
periments were combined to give 37 g., amounting
to a 36% conversion, of colorless SFs==CCl, b.p.
86°-88° . ..

Obviously. numerous modifications and variations of
the present invention are possible in light of the forego-
ing teachings. It is therefore to be undersiood that
within the scope of the appended claims the invention
may be practiced otherwise than as specifically de-
scribed.

What is claimed is:

1. A compound of the formula SFsN=C(CIHR
wherein R is —OCH>CH,C(NO3);, —OCHC-
(NO2):CHi. —OCHC(NO2)3, —OCH:CF(NO2)s,
—QCH)CF(NO3), or —OCH)CFa.

2. The compound of claim 1 wherein R
—OCH:CH:C(NO;)s or —OCH2CF(NO2)a.

3. The compound of claim 2 wherein R is
—OCH:CF(NO:):.

4. A compound of the formula

is
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SF5N=?—R1

R:
wherein R; is —OCH;CH,C(NOj);, —OCH:C-
(NO2)2CHs, —OCH:C(NOj);, —OCH2CF(NO;),
—OCH;CF2(NO3), or OCH,;CF3, and wherein R; is
—OCH;CH;C(NO;);, CH;CF(NO;);, —OCHCF..
(NO;), OCH,CF;, —NHj;, —NHCH,CH;ONO: or

—N(NO2)CH2CH,ONO;, provided that if R; is
—OCH;CF(NO;)sthen R; is not —OCH,CF(NO2)2.

5. The compound of claim 4 wherein R; is
—OCH;CH:C(NO?)3 or —OCH,CF(NO2)2.

6. The compound of claim 5 wherein R is —CH3CF-
NO2).

7. The compound of claim 4 wherein Ry is
—OCH>CH2C(NO3);, —OCH:CF(NO3);, —NH,
—NHCHCH;0NO;, or —N(NO2)CH,CH,;0NO..

8. The compound of claim 7 wherein Rz is
~—OCH2CH)C(NO3)3, —NH3, —NHCH2CH20NO3,
or —N(NO;)CH;CH:0NO;.

9. The compound of claim 4 wherein Rj=Ra.

10. The compound of claim 4 wherein Rj5=R).

11. A plastic bonded explosive wherein the improve-
ment comprises using an energetic plasticizer of the
formula

SF5N=(IZ—OCH:CF(NO:):
R
wherein R is " —OCH;CH:C(NO2);, ~—NH;,
—NHCH2CH3;0NO;3, or mixtures thereof.
12. The plastic bonded explosive of claim 11 wherein

the energetic plasticizer is

SF«N=C~—OCHCF(NO;);
OCHa2CHIC(NO2):

13. The plastic bonded explosive of claim 11 wherein
the energetic plasticizer is

SFN=C=-OCH:CF(NO: .
NH;

14. The plastic bonded explosive of claim 11 wherein
the energetic plasticizer is

SFsN=C—OCH:CF(NO;),.

NHCH2CH2ONO:
15. The compound of claim 4 that is
SFsN=C{OCH:CH:C(NO2);JOCH:CF(NO:z),].
16. The compound of claim 4 that s
SFsN=C[OCH2CF(NO2):}(NH2).
17. The compound of claim 4 that is
SFsN=C[OCH:CF(NO);J(NHCH,;CH,ONO>).
18. The compound of claim 4 that i
SFsN=C[OCH;CH:C(NO;)2)(NH:).



